The effect of age on prostaglandin E2 stimulation of growth hormone release from cultured rat pituitary cells.
Prostaglandin E2 (PGE2) is a potent secretagogue of GH in mature mammals. Although PGs are produced by the fetus and newborn of many species, the ontogeny of PGE2's GH stimulatory effect and the interaction of PGE2 with GHRF in the developing animal are not known. We examined the effects of 0.01-10 microM PGE2 and 0.01-10 nM rat GHRF, alone and in combination, on GH release from cultured pituitary cells of 2-day(d)-old, 7-d-old, 15-d-old, and adult (3- to 4-month-old) male rats (n = 4-7 experiments/age group). The effect of PGE2 on GH release was markedly age dependent. The GH response to all doses of PGE2 over 0.01 microM was greatest in pituitary cells of adult and 15-d-old rats and least in those of 2-d-old pups. PGE2 (0.1 microM) did not cause significant GH release from pituitary cells of 2-d-old pups (110 +/- 3% of control values), but increased that from 7-d-old, 15-d-old, and adult pituitary cells to 126 +/- 8%, 155 +/- 8%, and 156 +/- 9% of respective control values (by analysis of variance: F = 7.28; P less than 0.001). PGE2 (1 microM) increased GH release to 123 +/- 8%, 145 +/- 12%, 259 +/- 24%, and 260 +/- 17% of control values from pituitary cells of these same respective age groups (F = 12.3; P less than 0.001). The highest dose of PGE2 studied (10 microM) yielded similar results. The influence of PGE1 on GH release was also age dependent and similar to that of PGE2. In contrast to PGE2, GHRF stimulated GH release most in pituitary cells of 2-d-old pups and least in those of adults, similar to our previous observations with human GHRF-40. Coincubation with PGE2 and low dose GHRF resulted in partial additivity of GH response in adult rats, but no additivity in newborn pups. These results indicate that in rats, the sensitivity of the somatotroph to PGE2 increases with advancing age after birth. The contrasting developmental patterns of somatotroph sensitivity to PGE2 and GHRF support the concept that these GH secretagogues act, at least in part, by different intracellular mechanisms, which are subject to differential rates of maturation.